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ILLUMINATION ASSEMBLY FOR DENTAL 
AND MEDICAL APPLICATIONS 



The present application is a reissue 
application of U.S. Patent No, 5,667,291. 



FIELD OF THE INVENTION 
The invention relates generally to the field of head- 5 
mounted Rumination devices for medical and dental use. 
and specifically to the field of small, lightweight, high- 
intensity illumination assemblies for medical and dental use 
which are mounted on the user's head to provide coaxial 
illumination. io 

DESCRIPTION OF THE PRIOR ART 
Personnel who work in medical and dental fields fre- 
quently have a need to Ruminate a portion of a patient or 
workpiece as they operate on the patient or workpiece. At 13 
the same time, they require the free use of their hands. Both 
of these needs are met by Rumination assemblies known to 
the art which are mounted on the user's head or headgear 
and which illuminat e the patient or workpiece. An example 
of such an apparatus can be found in U.S. Pat. No. 5341.513 20 
to Klein et aL, which describes a headband whereupon a 
lamp is mounted. 

However, there are certain characteristics which are desir- 
able in head-mounted ill uTninati oo assemblies and which the 
devices of the prior art fail to either partially or entirely 
include. ' 

First the Rumination beam supplied by the flluinination 
assembly should correspond as closely as possible to the 
user's line of vision, ic. the Rumination assembly should » 
illuminate the patient or workpiece from a point as close to 
the user's eyes as possible (prefcraofy from immediately 
between the eyes). Otherwise, the user's hands, arms, or 
other objects may obstruct the light path and cast shadows 
upon the patient or workpiece and increase the difficulty in 35 
viewing the patient or workpiece. Also, dentists and medical 
personnel often have a need to look into very small holes, 
such as holes drilled into teeth, and the interior of such holes 
generally cannot be viewed without direct Ruimnation 
along the axis of the hole, ff the flluinination source is 40 
mounted near the user's eyes and emits a beam of fflami- 
nation which is parallel to and very nearly coaxial with the 
user's line of sight, the chances for the creation of shadows 
is minimized. Additionally, such a mounting position 
ensures that the user will automatically Ruminate any area 45 
that the user views provided the user's head is directed 
toward that i 



Second, the Rumination assembly should be safe and 
comfortable to wear. Some prior an devices include light 
sources mounted on a user's head or headgear, such as those 30 
of US. Pat No. 3 J50552 to Lawrence and US. Pat No. 
5341.513 to Klein et aL which respectively illustrate lamps 
mounted to eyeglasses and a headband. These devices have 
proven to be disadvantageous in that they can create a great 
deal of heat at a point close to the user's head, es pmnTi y ff 55 
high-intensity iightbuibs are used. These devices can there- 
fore be intensely uncomfortable to wear because they cause 
hot air to rise into the user's face when the user looks down, 
they cause perspiration from the user's forehead to drip into 
the user's eyes (and onto the patient or workpiece), and they 60 
can even cause burns to the user or patient when they grow 
hot enough. Because the prior art Rumination assemblies 
which mount a Hght source directly to the user's head are so 
uncomfortable, many devices instead use a U^st guide to 
transmit light from a remotely-located light source. 65 
Examples of such devices are Rustrated in US. Pat Na 
30Z5M2 to Wallace, US. Pat. No. 4.234,910 to Price, US 
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Pat Nos. 3.951.139 and 4.KW.709 to Hoots, U.S. Pat No 
4.797,736 to Kloots et ai. and U.S. Pat No. 5331357 to 
Cooley et aL 

Third, the fflurnination assembly should be capable of use 
3 on different parts of the user's head, and should also be 
capable of bang adjustably positioned to illuming different 
desired areas. Many of the prior an illumination assemblies 
are not very versatile because they are permanently mounted 
within already existing headgear, such as the ffluminarion 
10 devices of Cooley et aL and Price, which show eyeglasses 
with illumin a ti on elements at opposing sides of the eyeglass 
frames adjacent the support legs. These devices can neither 
be used without the associated headgear nor repositioned to 
illuminate different areas of the patient or wotkpiece. 
" Additionally, if an iumninarion assembly is permanently 
affixed to headgear such as eyeglasses, headbands, face 
shields, ete^ it is often difficult to use a second type of 
headgear in conjunction with the first type of headgear and 
the ffluminarion assembly. For example, a face shield can 
20 cither scatter or entirely obstruct the light emitted from the 
devices of Price and Cooley et aL 

Fourth, since the ffluminarion assembly may become 
con t a m ina t ed with particles from the patient or wcr Jcpicce cr 
fluids splashing therefirom. the illumination assembly should 
be easy to dean- 
Fifth, the illumination assembly should produce an illu- 
minated spot of high and uniform intensity. A small bright 
spot is extremely important to most medical and dental 
30 a PP iic ati°ns. such as when the interior of a cavity must be 
viewed (eg., the interior of a hole drilled within a tooth). In 
that case, full muniination of the cavity is desired with 
min i m um ffluminarion of the surrounding area outside the 
cavity. Ideally, the spot size should also be variable in order 
35 £ tnc user to tailor the spot size to fit the area to be 
ffluminated. US. Pat. No. 4,104.709 to Kloots describes an 
illumination device which provides a continuously variable 
spot size, as docs U^. Pat No. 3 .285.242 to Wallace. 
Sixth, the weight of the ffluminarion assembly should be 
40 small enough that the headgear does not dig into the user's 
head and so that the user is virtually unaware of its presence 
on the user's head. The prior art ffluminarion assemblies 
tend to be quite heavy due to their use of several optical 
elements (lenses, prisms, mirrors, etc) and means for 
45 mounting these optical elements within the ffluminarion 
assembly. Hie several optical dements are required in order 
to produce a properly sized, wdi-derined, uniform spot, 
especially in the fflumination assemblies which allow for a 
variable spot size (e.g., the aforementioned patent to Wallace 
so and TXS. Pat. No. 4,104,709 to Kloots). Because the optical 
elements must generally be made of heavy, high-grade 
refractive glass to decrease their size and increase their 
optical quality, the optical dements comprise a substantial 
percentage of the illumination assembly's overall weight 
55 Due to the weight of the glass, the addition of even a single 
additional optical clement tends to dramatically increase the 
weight of an illuminat ion assembly. Additionally, while the 
art is begimiing to develop plastic lenses of high optical 
quality and lighter weight than glass lenses, these lenses are 
60 not preferred for use at exposed portions of the ffliiminarion 
assanbty became mey arc scratched, scuffed, or 

otherwise damaged during cleaning. 

The weight of the illumination assembly can also create 
greater problems than discomfort. It can make a substantial 
difference in its opcrabflity and safety of use. since a heavy 
fflumination assembly can.cause headgear to shift or even 
fall off the head. For example, if the prior art fflurnination 



&5 



assemblies woe attached to leases losing ™- . i 
binoculars used in association S S 'e'escopic 

-orascopitc dime*S ^ ,.r yesksscs - such 

cause the binoculars to relocate T ^ w ? uld 
«aying focused at the K^st^ * »*« 5 
disastrous where the JSSZ aTpeS^ ^ ?» * 
?* medical procedure sh^u^JTLTI 8 M*** 
interrupt the procedure SSJZf 0 *** 
^ f°«cd and pafornT^rSd^^l^ 
waon. As another example, when ttTn^JT? "nraured , 0 
assemblies are mounS evesSs^ ^ ttumiBatio D 10 
eyeglasses off of JZZ&fiR .SK^W 1 
ward. Obviously, the user would inZZ ~ l0 °£ down - 

ence with the user's bmo^JZ^,^^^ 
tbe prior art mmOuSSSSS^ 1 ^ <* 
ward size. d^TTc to ^ c ?^^! ; Wc / nd awk " 

use^^StSrwt 11 '" ~ *° **<*"° 
in general, due to SSLdS ? hMdgMr 
%bt guide cord, These ^^^^J^ 1 ^ * v, 
honing of illununation ^£^2" ^ 30 
cords, and they can also im«de£w£ tt£^£ S ° f f 

assemblies, the smaller and lighter cords iiavt,^ t ? 
m« they cannot bear as mncipowe^uS c J tawb « k 
fllumination assemblies. Thus, tf mTusefStf f t** 
the advantages of , smaucTcard!^ 2?£ to 
forced to settle for less illunriSJn. " 

In summary, the prior art does not include as alumina™ 
assembly which provides , «fficiendy^S 5?EE 
vaaaWe spot size while « the «J uT^viSnH 
versatile ffliimuution isscnifaiy wirich « nn.n ri 
weight enough that it StElSSi S, fcL25 
headgear m particular, me prior art do^^T * 
Summation auemWy « described aoovTsuXffor 
attachment to and rue with eyeglasses, h^^f^ 

associated with the eyegla««, headbands, or face shMd? 
SUMMARY OF THE INVENTION 

eJ^ S U T^° n " Membly rf ffic ^"«tion over- * 
comes (he disadvantages of the nrW ^ . " a 

fllumination assem^£n££ £ *£ "* 
= ndandaninp4^^^^ f ^ 
connection to a remote fllumination source7ai«^K™ « 
tag a light guide opening and an illuSon <S ^ 
ounput end of the light guide extending wiSotSg 
an being : aligned to illuminate the ffl£unatic» S^S S 
single opucal element within the housing, the qESde. 
ment bang mounted within the fllumination onenina »„rf « 

K£T fe »^ 5% * 
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Additionally, fcc illumination assembly of the present 
providing an flluminauon assembly comprising a light guide 

h3f I COlmectlon to 8 re nK>te flluminaoon source, a 
housing having a light guide opening and an illumination 

tf£Sn ^ CDd 0f 1116 "S* 11 Sui^ ^ding within 
56108 11181,64 10 mumiMtc fliumination 
.0 aKf* P 051 ^, 1 " 5 in the illumination 

cJSK kni haviB S » face adjacent the 

output end and an opposing generally planar face and 
J^at means for removably artaXng the homing to 

15 hZ"^*' ^ m J nninati0n assembly of the present inven- 
^"T** * C Vantages of the pTioTm by j^- 
K^Sr C T 0,, ^ Sembly housing 
S JTT ^ bounded ^ ■ guide op«S and 
«n cp=ning. a housing base Lescc^tyud 

20 E^W? 10 ftC surfacc of mehoS"e 

honsmg base bemg adapted to support a UgfaHuidc to 
S™« hemu ^ation openmg^tive £ Sunte5 

«phenc face adjacent the housing base and an opposine 

ISSfiJiSSS^ fOT »~ -s* 

scJS ??!ir i0n us « a remote illumination 

T mumi ^«ion to the mumination 

30 !fTS^L USC ,° f 3 ^^^t flexible light grtdTsuch 
Ser-s^T' bUndJC ' "** * CTcfore «oids Kg ft e 
En^S* < ?, CCSavcl y w =^g the user'sleaTxhe 
£T2L m r mad0a be adjusted to 

deL^aS^^ * e **** and the optical 

35 ^ cme " and thereby provjde a variable size muminatedspot 
of high and uniform intensity. ^ 

The mumination assembly utilizes a single optical ele- 

pnor art The optical element for use within the Elimination 
40 S2? r C0ntem P la ^ ^ be an positive focTS 
Icn^Svfn^', 111 ^^^ an'aspheric condSg 
SScTaLif^ face wherein thf 

bcST^lT, ^ toWard ^ ^ 8^^- This lens has 

muS n Sn ltteChn !f, M mcaDS far rem °vably attaching me 
Rumination assembly to the user's headgear(cTface 

S^ t bln0CUklS) ^ 0W mc aituaiMllon assenirTto 
30 ^/^^of^nttvpesofheadgeaV 
The attachment means allows mounting of ttTe mumination 

£ot?* U a ,P°f 00 the eyes of «fa™°o 

p^de «a»al .n-lxne shadowless mumination of me oper? 

ff"f ^ Md 10 automatically illuminate the area tbelser 
55 is viewing. 

The ^innination assembly is smalL having a maximum 
dimension of approximately 1.8 inches without tfaTatiaT 
211 Md Ught ^ OT approximately 1.6 inches 

60 7£l Z m * ^"^P^y reduced to nnmmum 
li ft' ? USUI8 0nly a ^ °P«ical element within 
sourcT^l^^r 1110 ^ l0CatiD8 ftc fllumilS 
tiXred^^f * 1116 i"" 1 ^ 0 " assembly is substan- 
tially reduced when compared to the mumination assemblies 

are requtred when the mumination source is located 
withm the fflummaaon assembly, and because a ught gJde 
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having a small diameter is used. The weight of the fllumi- 
nation assembly without the attachment means and light 
guide is only approximately 8-10 grams when a plastic 
housing is used. 

Due to its low weight, the iilumination assembly is ideal 3 
for use with headgear such as face shields, headbands, and 
eyeglasses* and associated devices such as lenses, loupes, 
and binoculars, since it will not cause the headgear or 
associated devices to shift or fall from the user's head. 
Additionally, the iUumkation assembly is small enough in 10 
both diameter and length that it does not interfere with the 
user's binocular vision when mounted coaxiaUy; it is virtu- 
ally invisible to the user when mounted between the eyes* 
The light guide is small enough that it is unseen and virtually 
unfelt by the user, and its weight and stiffness will not cause 55 
the illumination assembly to inadvertently readjust or repo- 
sition against the user's wishes. Despite the small size of the 
light guide, its use does not decrease the fllnmination of the 
iilumination assembly due to the high efficiency of the 
remainder of the assembly. 20 

Further advantages, features* and objects of the invention 
will be apparent from the following detailed description of 
the invention in conjunction with the associated drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 25 

FIG. 1 is a perspective view of the Rumination assembly 
of the present invention shown mounted on a pair of 
telescopic binoculars affixed to a pair of eyeglasses. 

FIG. 2 is an exploded perspective view of the iUumination ^ 
assembly of FIG. 1. 

FIG. 3 is an exploded perspective view of the fllnminarron 
assembly of FIG. 1 situated in an alternate position. 

FIG. 4 is a top plan view of the illumination assembly 
shown without the attachment means. 35 

FIG. 5 is a side elevated view of the iUumination assem- 
bly shown without the attachment means. 

FIG. 6 is a rear elevated view of the illumination assembly 
shown without the attachment means. 

FIG. 7 is a side elevated view of the housing of the 40 
fllnrrri nation assembly. 

FIG. 8 is a side cross-sectional view of the housing of the 
iUumination assembly taken along line 8 — 8 of FIG. 3. 

FIG. 9 is a side elevated view of the housing base of the 45 
Rumination assembly. 

FIG. 10 is a top plan view of the housing base of the 
iUumination assembly. 

FIG. 11 is a side cross-sectional view of the housing base 
of the iUurnination assembly taken along lines U — 11 of so 
FIG. 10. 

FIG. 12 is a side elevated view of the preferred attachment 
means of the iUumination assembly. 

FIG. 13 is a top plan view of the preferred attachment 
means of the iUumination assembly. 35 

FIG. 14 is a rear elevated view of the preferred attachment 
means of the iUumination assembly. 

FIG. 15 is a front elevated view of the retainer ring of the 
iUumination assembly. ^ 

FIG. 16 is a side cross- sectiooal view of the retainer ring 
of the iUumination assembly taken along line 16 — 16 of 
FIG. 15. 

FIG. 17 is a perspective view of the pin of the iUumination 
assembly. 65 

FIG. 18 is a perspective view of an alternative attachment 
meairrfor the iUumination assembly. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

In the drawings, wherein tfac same or similar features are 
j rf agnatcd throughout with the same reference numeral, the 
JS',^ F««K invention is shown at 
-tw in fiijs. 1-3. The illumination assembly 20 has five main 
components: a housing 22 which contains an optical clement 

, i;^ 003 ?! ^ 26 Cng48cd to thc housia & 22 *nd ^cvdn 
10 * Pais 28 enters, and a clip 36 which provides 
f™ ffl «*«Kajis f* removably attaching the housing base 
26to the user's head of headgear: Throughout this 
.5^7 whca ItfoMCC »s made to attachment of the 

^^H" 0 ^ 20 to ^ uscr ' s ^ <* headgear, this 
15 " "ndmtood to include aaacfament to implements mounted 
° D .?f user's head such as eyeglasses and goggles, face 
sfcelds and masks, and headbands and helmet. « wdfa! 
amte implements. It is further understood to include 
«**une« to accessory implements such as lenses, loupes. 
20 SiS^ """""^ ° n thc «f««Mntioned implements. 

hnS P"*"""* FIGS. 7-8. best illustrate the 

a^Tforw^ 0 "^ 822 *"* arar ^ndricdporaon32 
25 SiniiT ^toconical portion 34. The forward frus- 
i°^^^° a 34 deludes an interior surface 36 havmg 
V"? illumination opening 39. M 

the run 38 so that the optical element 24 may be received 
30 therein and affixed in snap-fit relation, by «£n7or 

SeS S^ mCa !i 0rtit,a 34 add *°°*% deludes an 
extenor attachment bevel 46 whereupon filters may be 

33 etmfimn?^ a 1 *^ threaded attachment, may be used by 
configuring the exterior attachment bevel 46 accordingly 

r,r^!T?, Cylin . ddcaI P^ 00 32 of me fusing 22 has a 
*~ " !?^ CrCWkl engagement slot 50 located 
near Ac rear end 48. and a pin slot 52 on its interim surface 

S * P**""? foi med by drilling an entry hole 

A Z A f^ a T r T tbeBat of me ^ cylindrical^™ 
S 160 ^ 8 * 6 «WU nntfl it emerges on the mterior 
!^^;^^ thCreXtCnding the drill so it exits through 
45 an exit hole 60 bade to theexterior surface 58. 

20^£ e ^ C ^ C ?^ X>dimClltofthc illumination assembly 
20^ maximum diameter of the forward frustoconicai 
Portion 34 is approximately 0.78 inches and the diameter of 
m ^ J^^hndncal portion 32 is approximately 0.47 inches. 
S?„^-£T tCr * es P edaU > r Mp&I ^ avoiding inter- 
^ , USCr * S Wnocular ^°n. The ^stance 
narCy , llfldrical P 0 ^ 011 32 Md thc i^or bevel 
2", 1 KT' y °- 4? ^ ^ ho^g 22 has an 
« "fP^^y !-26 inches. The boosing 22 

Sr¥orJ w^ff or"NORYL* (General Electric. L.. 

fA tagt <*" metal, or ceramic 

substances could be used. 

The optical element 24, which is shown best in FIGS 4 

60 J,' "r^? " lcas ^ving a positive focal 

aSt^T"? tea i Sadl 8 lcns semination 
torn within me housing 22 and projects it to an area in front 

ZT* t ^ WMC 8 P^^nvex lens could be used 
for the optical element 24, superior results (i.e.. better spot 
siw : and intensity with a smaller and lighter tens) have been 

~1^ aff ^ £h *■ TO rf 8,1 «Ph«cal lens having , 
curv^dsurface 42 and an opposing planar surface 44. The 
preterred optical element 24 is the No. 17.1025 aspheric 
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L-oiona. Lalrf.. which has an 18 mm drameteTTcenter 

length of 13 mm. a back focal length of 10 1 Z ,„hT 
m ade of B-270 glass. ram. and is 

bJJ C dfl P l^ demMt 24 * within the interior ' 

Sace 36 0 ?t£ 42 ***** inS" 

surtace 36 of the forward frustoconkal portion 34 of the 

to provide a flat surface for cleaning wirpose7sc^^ io 
m t fltatata assemblies have tJffiSn^SSnS 
use an exposed curved lens surface, and inatteTcanlS 
from the operating surface onto the lens surfaa SSte 
cither on the face of the l ens or in the cornmt^^S 
is joined to me housing. He matte^^i Z 15 
firmly adhere to the lens surface, especiallv mZLT!? 
nation assemblies wherein the len?S^^ b X^ 
heaang from the illumination source. Hc^S 
b^extremeiv diffiouit to clean off witbo^Zl' 

f i * • 1MOmeS in me lens and » 

gradual degradation of the fllumination quality. The eroosed 
planar surface 44 does not provide . cSe iS^fS 
« «*«. nor does it provide th^rS 
c^,er between the optical element 24 andthe hoS^S 
that a convex lens surface provides. 25 

The housing base 26 is illustrated in detail in FIGS 9-11 
The housmg base 26 has two main portions. ?J5p«£ 
«2 and a dip pornon 64, with a light guide dun? 66 

a head 68 a neck 70. and a body 72. and is adapted » 
^ j^? * e «f ^drical portion 32 oS«Sng 
•J? be f.^ own ^ FIG. U. the light guide cnanndW 
uidudcs a light guide opening 73 in SJnSnA, 
light guide 28 enters, and^pered anTmSSpS?^ 
and 76 near the head 68 adapied to rec^STeS * 

SSy ^ 78 ' ^ ° f wfaidl ^ *• 



The clip portion 64 of the housing base 26 is adapted to 
be fastened to attachment means so that the honsfnTbMe 26 * 
and the associated housing 22 may be affixedtoite user's 
headgear Tnus. the dip portion 64 is substantial* fi^ed 
and indudes a pin aperture 80. and is therefore ideally suited 
for insertion within and attachment to a devis~as ^ 
discussed bdow. 45 

In the preferred embodiment of the illumination assembly 
20 the houang base 26 has an overall length of apjaoxi- 

1 ft ^^mecl4,rxirtion«4c^feS- 
mately 034 inches. The housing base 26 h mt2te 
•^ALOX- or mough^p^" J 

ceramic substances could be used. 

The light guide 2S has an input end (not shown) for 

81 wrucfa bears a threaded end terminator known ^ofce art 
e.g., a 6-32 screw thread end terminator. The lirfjt euide 28 
may be any type of light guide known to mem. sucb as 
angular or bundled plastic or glass fiberootic ahl« «r 
liquid-filled light guides. The JZZfS&Si 5* 

?^T 0a ^ a> ^ 20 **** * bundIc °f «v«l glass to 
fiberopuc cables with a mud optical transmission flamed 
of 2 mm and a numerical aperture greater than or equal to 
0.5. Exemplary fiberoptic cable is nianufactured by Dolan- 
Jenner Industries. Inc. of Lawrence, Mass., and also by 

r'^XJ}^- ^ 0f ^ VaUev ' Calif. Exemplary « 
liquid-filled hght guides are made by Electro-lite CorrTof 
Danbury, Conn, and Orid Corp. of Stratford. Conn. Regard- 
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less of how many fibers are chosen for the fiberoptic bundle 
or what the optical transmission diameter of the light guide 
28 is to be, me use of multiple fibers is recommended 
because it reduces the potential for breakage of the light 
5 guide 28 as compared to the prior art single-fiber illumina- 
tion assemblies. A 2 mm a smaller light guide is preferred 
because larger light guides arc heavy, clumsy, and difficult to 
affix to certain headgear (e^„ to glasses) and to drape about 
the user's head, and they further tend to be so heavy and stiff 
10 that they interfere with fine positioning of the illuminarion 
assembly 2ft or cause the illumination assembly 20 to 
inadvertently reposition during use. 
The fllimrinifton assembly 20 is shown in assembled form 
— in FIGS. qrirtwtt th» «ft^™^» /Spirt from tfar 

15 housing 22. optical dement 24. housing base 26, and light 
guide 28. three additional components are recommended fee 
inclusion within this portion of the ifluminarion assembly 
20. The first component is a retainer ring 82. The retainer 
ling 82 is a frustoconical ring having a front rim 84. a rear 
30 rim 86. and an interior surface 88. The retainer ring 82 
includes a lip 90 protruding radially inward from the intend 
surface 88 at the front rim 86. The retainer ring 82 is 
preferably made of a flexible resilient which can be 

slightly deformed without breaking, and which wfll gener- 
25 ally tend to revert to its origin*) shape after defcrmatiom In 
the preferred ernrxidiment of the invention, the retainer ring 
&* is made out of "VALOX~ or "NORYL", The second 
cotxmonent is a pin 92, which is a small rod-like member 
which is preferably made of jn*t^ such as stainless flcd. 
30 Thethird(XHrirx>nenthanO-ring93rnaa^ 

or a similar flexible high-friction substance, and which is 
adapted to fit within the neck 70 of the housing base 26. 

To assemble the portion of the illumination assembly 20 
illustrated in FK3S. 4-6. the optical element 24 is inserted 
33 within the iittrior bevel 40 and affixed therein hy string th» 
rim 38 (as shown in FIGS. 4 and 5 by means of heat, 
ultrasound, or other means. Alternatively, the optical ele- 
ment 24 may simply be glued into the interior bevel 40 my 
use of adhesives known to the art The light guide 28 is 
40 inserted within the light guide channel 66 of the housing 
base 26, and its end terminator is attached to the head 68 of 
the housing base 26 within the light guide channel 66. As 
noted earlier and as shown in FIGS. 4-5 and 9-11, the 
tapertd portion 74 and threaded portion 76 of the light gui de 
45 channel 66 are adapted to receive a threads! end tt minmtf^ 
The O-ring 93 is supped over the plug portion 62 of the 
housing base 26 until it rests within the neck 70. The retainer 
ring 82 is slipped over the ping portion 62 of the housing 
base 26 with the rear rim 86 first Hie housing 22 is then 
50 slipped over the plug portion 62 of the housing base 26 so 
that the plug portion 62 rests within the rear cylindrical 
portion 32 of the housing 22. The helical groove 78 in the 
plug portion 62 of the housing base 26 is aligned with the pin 
slot 52 on the interior surface 54 of the rear cylindrical 
55 portion 32. Tlierw Wis inserted within m^ entry hole 56 to 
engage both the pin slot 52 and helical groove 78. When the 
pin 92 is folly inserted within the pin slot 52. it extends frcm 
the entry hole 56 to the exit hole 60 without protruding front 
the exterior surface 58 of the rear cylindrical portion 32. The 
60 retainer ring 82 is then slid forward on the rear cylindrical • 
portion 32 of the housing 22 until the hp 90 engages the 
engagement slot 50. When this is done, the interior surface 
88 of the retainer ring 82 holds the pin 92 within the pin slot 
52 and prevents it from tailing out of the entry or exit holes 
65 56 and 60. 

> When the housing 22, housing base 26, retainer ring 82 
and pin 92 are assembled- in the arrangement described 
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108 and the area of the second leg 106 immediately adjacent 
the peg dot U0 each, bear a beveled surface 112 to assist in 
easy insertion of the bridge adjustment knob 310 within 
either peg slot 10* or 110. The light guide 28 may be 

5 directed up to the oosebridge of the eyeglasses 302 and 
directed about the user's head as desired, for example, by 

; taping or clipping the light guide 28 Co a rim 316 of the 

1 eyeglasses 302. Unlike the Rumination devices of the prior 

1 art the illumination assembly 20 is light and small enough 

i 0 that it wQl not cause the binocular telescopes 300 to tip 

I downward about the mvot member 306, iwrwiUtt interfere 

j with the use's binocular vision when coajually mounted. 

t Additionally; the use of the 2 mm fiberoptic bundle for the 
i light guide 28 provides exceptionally high Rumination 

15 intensity* but it still allows for easy inounting of the Oiumi- 
, nation assembly 20 onto binocular telescopes 300 or similar 
| headgear without interfering with the user's vision, comfort 
! or ease of using the illumination assembly 20. 

The attachment means described above may be replaced 

20 by any type of dip, buckle, latch, bracket hook* loop, 
fastener* carnage, or similar attachment structure or means 
known to the art also including adhesive and magnetic 
means. An example of an alternative embodiment of the 
attachment means is illustrated by a cup 200 illustrated in 

23 FIG. 18. The clip has a first member 202 having a jaw 204 
and a handle 206. and a second member 208 with a jaw 210 
and a handle 212. The jaws 204 and 210 are biased into a 
normally dosed position by a spring 214. The jaws 204 and 
210 are furcated so that mey each inciude a peg slot 216 for 

30 receiving the bridge adjustment knob 310 therein. 
Additionally, the jaws 204 and 210 each indude a pair of 
spaced ridges, a forward ridge 218 and a rear ridge 220. The 
second member 208 includes a clip clevis 222 which defines 
a devis slot 224 wherein the dip portion 64 of the housing 

35 base 26 inay rest The dip devis 222 further ii^ 

aperture 226 wherein a fastener may be inserted to affix the 
clip portion 64 to the clip devis 222. 

By pressing together the handles 206 and 21Z the jaws 
204 and 210 open so that the jaws may encompass and grasp 

40 either the bridge 300 of binocular tdescope 302 or the nose 
bridge 310 of eyeglasses 304, in which case the nose bridge 
310 may rest between the forward ridges 218 and the rear 
ridges 220. Alternatively; the dip 200 could be attached to 
other parts of the binocular tdescope 302 or eyeglasses 304 

45 instead, such as to the arms 312 of the binocular tdescope 
302 of the rim 316 of the eyeglasses 304. Because the dip 
200 has spring-biased jaws 204 and 210 which may be 
adapted to grasp virtually any object the cup 200 may be 
affixed not only to the binocular telescope 304 or eyeglasses 

50 302, but also to headbands, face shields, or sinuTar headgear. 
It is understood that a particular type of attachment means 
may be rapidly removed from the cup portion 64 of the 
housing base 26 and replaced with attachment means with 
different sizes and strengths suitable for attachment to. 

55 different types of headgear 

The iHunnnation assembly 20 is provided with ffiunrina- 
tion from a remote light source known to the art (not shown). 
An example of such a remote light source is shown in ILS. 
Pat No. 4234,910 to Price. The light source used in the 

60 preferred embod iment of the illumination assembly 20 is the ' 
"FIBER-LITE" model 180 light source manufactured by 
Dolan-Jenner Industries, Inc. of Lawrence, Mass., with a 
150 watt EJA lamp used within. Other suitable light sources 
are the *TIBER-LirE** model 170-D by Dolan-Jenner 

65 Industries. Inc. or the modd 1-150 fiberoptic illumination 
light source made by Cuda Products Go. of Jacksonville. Fla. 
Hie light source preferably has a "breakaway" safety release 
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at the irrirhmrnt terminal where the light guide 28 is 
attached to the light source so that if the light gnM» 28 is 
given a sudden jezk. the terminal will release the light guide 
28 rather than causing it to break. The remote light source 
also preferably has such features as a rheostat or «iimi«T s 
device for selectively adjusting the illuznination intensity to 
maxirnirr bulb life. 110 and 220 volt operation capability, 
and a quiet cooling fan ** w **»^ni' eTT * 

Because the light source is located remotely from the 
illuminatio n assembly 20 and tfw ffliimtnatfon h piped in vit 10 
the light guide 28. negligible heat is transferred to the user 
and/or patient or woriqriece. If the illumination assembly 20 

should transmit an undesired amount of infrared cr ultra- 

violet radiation to the fllrnmwtfo n assembly 21. the user 
may attach a filter to the exterior attacmijentbevd 46 cif the 
housing 22 to filter out these radiation comrwiients. This step 
is helpful where light-cured materials are being worked with 
at the patient or woTtpiryr. such as the light<ured compos- 
ites used in dentistry. Alternatively (or additionally), the user 
could introduce a filter or dichroic mmcr within tfu> rrmote 20 
light source so that only the desired radiation coomonentscf 
iUurninarion enter the light guide 28. This is he^rful where * 
plastic fiber(s) is used in the light guide 28 since plastic fiber 
can generally withstand less heat, 

The preferred embodiment of the iOumination assembly 29 
20 as described above has a spot Wa inches in diameter with 
an intensity of approximately 30.000 lux* and the housing 22 
may be telescoped to provide a spot of 294 inches Ht«m^ T 
and approximately 24.000 lux. Bom of these readings are 
obtained where the optical element 24 is located approxi- 30 
matdy 12 inches from the illuminated object Since the 
iUumination assembly 20 is actually located between 3-4 . 
inches from the user's eyes when it is affixed to telescope 
binoculars 304 as shown in FIGS. 1-3. the user actually 
achieves a spot size of 194-23& inches in <tf*TTw**T when the 35 
user's head is positioned approximately 15-16 inches from 
the patient or workpiccc. This spot size is well-suited for 
medical use and ideal for dentistry, as it provides full 
iUumination of an oral cavity. There is negligible scattered 
light or stray light outside of the flltirmn*fr»H spot, and the 40 
iUumination within the spot is only slightly center-weighted 
with minimal blurring at the spot edges. The spot is auto- 
matically directed to wherever the user is letting, so the 
user does not need to adjust an overhead light while oper- 
ating. 45 

Due to its small size, the illumination assembly 20 does 
not strike or interfere with the user's forehead when the 
binocular telescopes 302 are flipped about the telescope 
pivot 308 into a position parallel to the user's forehead. 

gln~ CTlttwttlfMH«i anemhly 1* wight only £n»m« 50 

versus 35-40 grams for similar illumination assemblies on 
the market, the user is for aU practical pu rpo ses unable to 
notice the presence of the iUumination assembly 20 on the 
user's head on account of its weight ^ 

Owing to the small size and light weight of the tihm&> 
nation assembly 20 and its use of the d^30,theillurnin». * 
tion assembly 20 is far more versatile than the prior an 
iUumination assemblies. It can easily be removed and reat* 
tached to different parts of headgear if the user finds it & 
desirable to do so. firdampfa, if the user wishes to wear 
a transparent face shield or safety goggles over a pair d 
eyeglasses* the fllnrnmstion assembly 20 can be h****^ 
from the eyeglasses and remounted on the face shield or 
safety goggles, 45 

Jt is understood that the mumination assembly 20 is not 
limited to the particular arrangement of parrs and/or con- 
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struction described above, but embraces such modified 
forms thereof that come within the scope of the following 
claims. For example, it is understood that a unitary housing 
could be used in place of the housing 22 and the housing 
5 base 26. It is also understood that different telescoping or 
tdescopicaily rotating fastening arrangements between the 
housing 22 and the housing base 26 which do not use the 
retainer ring 82 and pin 92 arrangement are possible. For 
example, the housing 22 may simply act as a sleeve and 
10 tdescopicaily slide over the housing base 26. Alternatively, 
internal threading may be included within the rear cylindrf- 
cal portion 32 of the housing 22 and conn?limentary exterior 
threading may be included on the plug portion 62 of the 
housing base 26. However, the arrangement described pre- 
15 viously is preferred because it prevents the housing 22 from 
possibly drt a rhfng or unscrewing from the plug portion 62 
of the housing base 26 and falling onto the patient or 
warkpiece. 

Additionally, while the optical element 24 is generally 
20 contemplated to be a glass or plastic refractive lens, it need 
not necessarily be such a lens. The optical element 24 could 
instead be any other type of optical element with positive 
properties. Examp les of such optical elements are binary 
optic means or a holographic optical element winch func- 
25 tion on the basis of diffraction rather than refraction. Another 
possibility is a gradient index optical clement wherein the 
index of refraction of the element varies linearly or radially 
about the optical axis to provide the desired optical charac- 
teristics. 

30 Further; it is understood that in the claims, means plus 
function clauses are intended to cover the structures 
described herein as performing their recited function, and 
also both structural equivalents and equivalent structures. As 

^ an example, though a nail and a screw may not be structural 
eq ui valents insofar as a nail employs a cylindrical surface to 
secure parts together whereas a screw employs a helical 
surface, in the context of fastening parts, a nail and a screw 
are equivalent structures. 
What is claimed is: 

1. An iHumination assembly comprising: 
a. a Hght guide having an output end and an input end, the 
input end being adapted for connection to a remote 
illumination source; 
45 b. a housing having a light guide opening and an illumi- 
nation opening, the output end of the light guide 
extending within the housing and being aligned to 
illuminate the illumination opening; 

c. an aspheric lens mounted within the illumination open- 
50 ing;ind 

d. attachment means for removably Ti g the homing 
to headgear. 

Z The ffiumi nation assembly of claim 1 wherein the light 
guide comprises a fiberoptic bundle. 
55 3. The iEumination assembly of c**™n 1 wherein the light 
guide lias a diameter of leas titan 3 millimeters. 

4. The fflnmination assembly of claim 1 wherein the 
housing includes a housing base telescopically engaged to 
the housing, wherein fee output end of the light guide is 

«o attached to the housing base to provide an adjustable rela- fc 
tionship between the output end and the aspheric lens, 

5. The illuminatio n assembly of claim 4 wherein the 
homing includes a helical groove therein, and a key riding 
within the helical groove. 

65 6. The iOumination assembly of daim 1 in combination 
with eyeglasses, wherein the attachment means is removably 
attached to the eyeglasses: 
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7. The fllumin i f i o n assembly of claim 1 in combination 
with binocular telescopes wherein tha atta^n^f m^n< i< 
removably attached to the binocular telescopes. 

8. The illumination assembly of claim 1 wherein the 
housing includes an atta rhmrnf bevel for filter ^rf^nf 5 
surrounding the iUumination opening. 

9. The fllrnninstion assembly of claim 1 wherein the li ght 
guide opening and the iflnnrinafion opening are both gen- 
erally circular and are 

10. The illumination assembly of claim 1 wherein the 10 
attachment means comprises a cKppivotally nymntfd to the 
housing. 

1L The illumination assembly of claim 1 wherein the ~ 
aspheric lens has a riiamrtrr of less than 2 
12. An ffiomination assembly cornprising: is 

a. a housing having a light guide opening and an opposing 
{Humiliation opening; 

b. a housing base adjustably engaged to the housing, the 
housing base being adapted to support a light guide to 
niuxninate the illumination opening; ^° 

c a positive lens mounted in the fflrnnination opening, the 
positive lens including an aspheric face adjacent the 
housing base and an opposing generally planar face; 
and 
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<L attachment means, pivotably Attached to the bousing 
base, for removably amriiuig the housing base to 
headgear. 

13. The illumination assembly of claim 12 having a mass 
3 of less than 10 grams. 

14. The illumination assembly of claim 12 having a 
maximum dimension of less man 2 inches. 

15. The illumination assembly of claim 12 wherein the 
lens has a diameter of less than 2 centimeters. 

^ 16. The illumination assembly of claim 12 in combination 
with a light guide supported within the housing base. 

17. The illumination assembly of claim 16 wherein the 
light guide is a fiberoptic bundle. 
|S 18. The illumination assembly of claim 12 wherein the 
housing is telescopically engaged to the housing base. 

19. The illumination assembly of claim 18 including a key 
located between and rotatably engaging the housing and 
housing base. 

g 20. The illumination assembly of claim 12 wherein the 
housing includes an attachment bevel surrounding the illu- 
mination opening, the attachment bevel being adapted for 
attachment of a fiitw. 



21 . An illumination assembly for dental and medical 
application comprising: 

a. a lightweight , flexible light guide having an input 
end and an output end, the input end being adapted for 
connection to a remote illumination source; 

b. a small, lightweight housing having an input end 
having an interior surface that defines a light guide opening 
and an output end having an interior surface that defines an 
illumination opening, the output end of the lights guide 
extending within the light guide opening and being aligned so 
that light therefrom illuminates the illumination opening: 

c . only a single lens mounted within the interior 
surface of the output end of the housing, said lens being an 
aspheric lens, thereby providing a light source of such weight 
and size that it may be mounted to headgear so that an 
illumination beam therefrom substantially corresponds to the 
user's line of sight: and 

d. means for attaching the housing to the headgear. 

22 , An illumination assembly for dental and medical 
applications comprising : 

a. a lightweight, flexible fiberoptic bundle including 
several optical cables and having an input end and an output 
end, the input end being adapted for connection to a remote 
illumination source: 

b. a small, light weight housing including an input end 
having an interior surface that defines a light guide opening 
and an output end having an interior surface that defines an 
illumination opening, the output end of the fiberoptic bundle 
extending within the light guide opening and being aligned so 
that light therefrom illuminates the illumination opening; 

c. only a single lens mounted within the interior 
surface of the output end of the housing, said lens being an 
aspheric refractive lens, thereby providing a light source of 
such weight and size that it may be mounted to head gear so 
that an illumination beam therefrom substantially corresponds 
to the user's line of sight: and 
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d. means for attaching the housing to the headgear. 

23 . An illumination assembly for dental and medical 
applications comprising : 

a. a lightweight, flexible fiberoptic bundle including 
several optical cables and having an input end and an output 
end, the input end being adapted for connection to a remote 
illumination source: 

b. a small, lightweight housing including an input end 
having an interior surface that defines a light guide opening 
and an output end having an interior surface that defines an 
illumination opening, the output end of the fiberoptic bundle 
extending within the light guide opening and being aligned so 
that light therefrom illuminates the illumination opening; 

c . means mounted within the interior surface of the 
output end of the housing for focusing the light illuminating 
the opening for producing a small . bright spot of high and 
uniform intensity within approximately 12 inches from the 
housing: thereby providing a light source of such weight and 
size that it may be mounted to headgear so that an 
illumination beam therefrom substantially corresponds to the 
user's line of vision: and 

d. means for attaching the housing to the headgear 
close to the user's eyes and substantially corresponds to the 
user's line of vision. 

24 . The illumination assembly of claim 21 wherein the 
light guide is a fiber optic bundle having a diameter less 
than about 3 millimeters. 

25 . The illumination assembly of claim 21 wherein the 
light guide is a fiber optic bundle having a diameter less 
than about 2 millimeters. 
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26 . The illumination assembly of claim 21 wherein the 
housing includes a housing base telescopically engaged to the 
housing, wherein the left guide is fiber optic bundle, wherein 
the output end of the light guide is attached to the housing 
base, and wherein means are provided for adjusting the 
distance between the output end and the aspheric lens. 

27 . The illumination assembly of claim 25 wherein the 
housing includes a helical groove therein, and a pin riding 
within the helical groove. 

28 . The illumination assembly of claim 21, 22 or 23 in 
combination with an implement mountable on a users head, 
wherein the attaching means is removably attachable to the 
im plement . 

29 . The illumination assembly of claim 28 wherein the 
implement mountable on the users head is eyeglasses. 

30 . The illumination assembly of claim 29 wherein the 
binocular telescope is mounted on the eyeglasses and the 
attaching means is removably attached to the binocular 
telescope as that the housing is substantially coaxial with 
the line of sight of the telescope. 

31 . The illumination assembly of claim 21, 22 or 23 
wherein the attachment means comprises a clip for removably 
attaching the housing to headgear substantially coaxial with 
the user's line of sight. 

32 . The illumination assembly of claim 31 wherein the 
clip is pivotally mounted to the housing. 
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33 . The illumination assembly of claim 21, 22 or 23 
wherein the aspheric lens has a diameter of less than 2 
centimeters . 

34 » An illumination assembly of claim 21, 22 or 23 
wherein said illumination assembly without the light guide and 
mounting means has a weight of less than about 10 grams . 

35 . The illumination assembly of claim 21, 22 or 23 
wherein said lens include an aspheric face and opposing guides 
plane face, the lens being mounted such that said aspheric 
face faces upwardly « 

36 , An illumination assembly comprising; 

a. a light guide having an output end and an input end, 
the input end being adapted for connection to a remote 
illumination source: 

b. a housing having a light guide opening and an 
illumination opening, the output end of the light guide 
extending within the housing and being aligned illuminate the 
illumination opening; 

c. only a single optical element, the single optical 
element being a single aspheric lens mounted within the 
housing; and 

d. attachment means for removably attaching the housing 
to headgear, 

37 . The illumination assembly of claim 36 wherein the 
light guide comprises one or more fiberoptic cables. 

38 . The illumination assembly of claim 36 wherein the 
light guide comprises a liquid- filled light guide. 
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39 . The illumination assembly of claim 36 wherein the 
light guide has a diameter of about 3 millimeters or less, 

40 . The illumination assembly of claim 36 wherein the 
housing includes a housing base coupled to the housing-, 
wherein the output end of the light guide is coupled to the 
housing base. 

41 . The illumination assembly of claim 40 wherein the 
output end of the light guide is attached to the housing base 
to provide an adjustable relationship between the output end 
and the aspheric lens. 

42 . The illumination assembly of claim 40 wherein the 
housing includes a housing base telescopically engaged to the 
housing. 

43 . The illumination assembly of claim 40 wherein the 
housing includes a helical groove therein, and a pin riding 
within the helical groove. 

44 . The illumination assembly of claim 36 in combination 
with an implement mounted on a users head, wherein the 
attachment means is removably attached to the implement 
mounted on a users head. 

45 . The illumination assembly of claim 44 wherein the 
implement mounted on the users head is eyeglasses. 

46 . The illumination assembly of claim 45 wherein the 
implement mounted on the users head is a binocular telescope. 
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47 . The illumination assembly of claim 36 wherein the 
housing includes an exterior attachment bevel for filter 
attachment surrounding the illumination opening. 

48 . The illumination assembly of claim 3 6 wherein the 
housing includes an interior attachment bevel, 

49 . The illumination assembly of claim 36 wherein the 
light guide opening and the illumination opening are both 
generally circular and are coaxial. 

50 . The illumination assembly of claim 36 wherein the 
attachment means comprises a clip for removably attaching the 
housing to headgear. 

51 . The illumination assembly of claim 36 wherein the 
attachment means comprises a bracket for removably attaching 
the housing to headgear. 

52 . The illumination assembly of claim 50 wherein the 
clip is pivotally mounted to the housing. 

53 . The illumination assembly of claim 3 6 wherein the 
aspheric lens has a diameter of less than 2 centimeters. 
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ABSTRACT 

A small, lightweight, high intensity illumination assembly 
for use in dental and medical applications. The ittumination 
assembly includes attachment means for removable attacfa- 
ment to headgear such as eyeglasses, face shields, or 
headbands, and lenses, loupes, and binoculars associated 
with such headgear. The Summation assembly is able to 
achieve extremely light weight by using only a single optical 
dement therein, eg., an aspheric condensing lens, binary 
optical element or holographic optical means, and by piping 
mumination to the optical element from a remote light 
source by use of a flexible light guide, e.g.. a fiberoptic 
bundle. 
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4. We do not know and do not believe that the 
invention was ever known or used in the United States before 
our invention thereof. 

5 . We hereby state that we have reviewed and 
understand the contents of the attached specification and 
claims, and the claims being added by this reissue 
application. 

6. We acknowledge our duty to disclose information 
which is material to the examination of this application in 
accordance with Section 1.56(a) of Title 37, Code of Federal 
Regulations . 

7. We believe the original patent to be wholly or 
partly inoperative or invalid because of error, without 
deceptive intent, by reason of claiming less than we had a 
right to claim. More specifically, we believe that the 
original claims 1-20 are too narrow or imprecise in the 
following respects: independent claims 21, 22 and 36 and 
their dependent claims are added with this reissue application 
to more particularly define the invention to expressly claim 
"only a single lens". 

Original claims 1-20 are directed to an illumination 
assembly that includes a light guide, a housing, an aspheric 
lens, and an attachment means. Independent claim 23 and its 
dependent claims are added with this reissue application to 
more broadly claim an illumination assembly that includes a 
light guide and a housing. 

8. All errors which are being corrected in the 
present reissue application up to the time of filing of this 
declaration arose without any deceptive intention on our part. 



REISSUE LITIGATION 
Atty. Dkt. No. 65278 



9 . We also declare further that all statements made 
herein of our own knowledge are true and that all statements 
made on information and belief are believed to be true; and 
further that these statements are made with the knowledge that 
willful false statements an the lake so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 
of the United States Code and that such willful false 
statements may jeopardize the validity of the application or 
any patent issued thereon. 

10. A Power of Attorney was filed previously in 
U.S. Patent No. 5,667,291 and a copy of that Power is 
enclosed. 
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Charles H. Caplan 
Address : 



Frederick N. Bushroe 
Address : 



Date: 
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Issue Date: 



Caplan, et al . 
08/447,357 
May 23, 1995 
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FOR DENTAL AND MEDICAL 
APPLICATIONS 

5,667,291 

September 16, 1997 



CERTIFICATE OF MAILING 

I hereby certify that this paper is being 
deposited with the United States Postal Service 
as first class mail in an envelope addressed 
to: Commissioner of Patents and Trademarks, 
Washington, D.C. 20231, on this date. 
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John S. Paniagua* 
-registration No. 31.051 
Attorney for ApplicantCs) 



POWER OF ATTORNEY BY ASSIGNEE 

Commissioner of Patents and Trademarks 
ATTENTION: Assistant Commissioner 

for Patents 
Washington, D.C. 2 0231 

Sir: 

Revoking any and all powers of attorney and authorizations of 
agent heretofore made in respect to this application, the Assignee of this 
application hereby appoints the following as its attorneys, with full power 
of substitution and revocation, to prosecute this application and to 
transact all business in the United States Patent and Trademark Office 
connected therewith, and requests that all correspondence in respect to 
this application be directed to FITCH, EVEN, TABIN & FLANNERY, Suite 1600, 
120 South LaSalle Street, Chicago, Illinois 60603-3406, Telephone Number 
(312) 577-7000, Facsimile Number (312) 577-7007: 
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James J. Hamill 
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Mark A. Hamill 


37, 145 


Timothy E. Levstik 


30, 192 


Perry J. Hoffman 


37,150 


Joseph E. Shipley 


31, 137 


James P . Krueger 


35,234 


Robert J . Fox 


27, 635 


Steven S. Favakeh 


36, 798 


Kenneth H . Samples 


25, 747 


Jay A. Saltzman 


38,293 


Philip T. Petti 


31, 651 
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Richard A. Kaba 
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Karl R. Fink 
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"Express Mail" Mailing Label Number 
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being deposited with the United States 
Postal Service "Express Mail Post Office 
to Addressee" Service under 37 CFR §1.10 
on the date indicated above and is 
addressed to the Commissioner of Patents 
and Trademarks, Washington, D.C. 20231. 



Ed Price 




ASSENT OF ASSIGNEE TO REISSUE 



SURGICAL ACUITY, INC* , the assignee of the entire title 
and interest in United States Patent No. 5,677,291 hereby assents 
to the filing of the above- captioned application for reissue of 
said U.S. Patent No. 5,667,291. 



SURGICAL ACUITY, INC. 



Dated: By: 

Brian L. Wilt 

Title: Vice President of Operations 
Surgical Acuity, Inc. 



